Biotechnology has been applied as a valuable tool to produce useful bio-based products from non-petrochemical renewable resources. Biologically produced polymers present advantages related with the biodegradability, performance, cheapness of substrate and defined structural variability. Beyond that, enzymes, the most proficient catalysts, continue to offer the most competitive processes compared with the chemical ones. Advances in protein engineering technology and the environmental and economic requirements contribute for the continuous search of acceptable biotechnological solutions for the areas, including, polymer and textile, medical, pharmaceutical, among others. New trends and strategies have been highlighted in recent studies leading to significant advances in enzyme biocatalysis.
production of hydrophobic materials. The hydrophobic modification of cotton cellulose has involved surface modification using hydrophobic compounds, such as fluorocarbons, silicones and hydrocarbons. However, these technologies are constricted by their sustainability and environmental concerns and cost. An ecologically greener alternative to current practice is presented by Zhao and collaborators [4] , who carried out a lipasecatalyzed solvent-free synthesis of poly (ethylene glutarate) monomers and oligomers to coat the surface of cotton fabrics for the first time.
Synthetic fibres play an important part in textile industry as they are used in numerous applications, where cotton fibers cannot meet up due to their properties. They present several advantages such as strength, and elasticity, less wrinkles, lightness and fast drying, making them highly suitable for use in sportswear, however, their high hydrophobicity causes a problem that seeks attention, since it hinders the process of dyeing, permeability and sweat evaporation. Therefore, the increase of hydrophilicity of synthetic fibers is crucial in order to improve certain properties and expand further applications. The enzymatic surface modification of polyamide (PA) 6.6 fabric was studied with the use of the commercial protease Alcalase 2.4 L at optimal conditions by Kanelli et al. [5] . The enzymatic process increased the hydrophilicity with 2.7-fold increased water absorbency and 1.24-fold enhanced color strength of PA textiles, while maintaining the thermal and mechanical properties of the bulk synthetic material.
In order to improve the potential value of starch and widen its utility, native starch has been modified using physical, chemical, and other methods. In this special section the preparation of starch-g-poly(butyl acrylate) (starch-g-PBA) copolymers using horseradish peroxidase (HRP), in the presence of hydrogen peroxide (H 2 O 2 ) and acetylacetone(Acac) is described by Wang et al. [6] . The grafting of PBA onto the molecules of starch, using HRP catalyst, was confirmed by FT-IR, 1 H NMR, and elemental analysis. Moreover, the FT-IR results demonstrated that gelatinization and ethanol favoured graft copolymerization of starch with BA. Meanwhile, the viscosity of starch paste increased, and the grafted starch paste showed more elasticity after graft modification. This environmentally friendly process provides an attractive alternative for the preparation of modified starch for industrial applications [6] .
The surface of cotton substrates served as support for the deposition of nanoparticles containing vitamin E, leading to the development of new cosmetotextiles by the group of Cavaco-Paulo [7] . In this study, cotton fabrics were coated with protein-based nanoparticles containing vitamin E (α-tocopherol) by the pad-cure method. Samples coated with nanoparticles containing the highest amount of encapsulated vitamin E (20% of the oil phase) showed the highest antioxidant activity. A methodology for nanoparticles release from the coated surfaces and their transfer to other substrates was demonstrated by the simple crock meter rubbing in the presence of sweat and protease. A high amount of material can be transferred and released to other substrates, such as textiles and skin, through the synergistic effect of sweat/protease and abrasion.
Enzymatic-assisted reactions were explored as means to increase new functionalities, like drug release, to polymeric materials. Improved performance of chitosan (CS) films was achieved by grafting with the antimicrobial catechin (CA) via in-situ laccase-assisted oxidation [8] . The CS films prepared by enzymatic grafting presented a high antioxidant activity compared to native CS films. Kim and co-workers [8] also highlight that the type of molecules loaded into the films, the preparation manner of films and the release medium are decisive parameters affecting the release rate. Under this scope, a work related with enzyme-catalysed functionalization of poly(L-lactic acid) for drug delivery applications is also presented by Pellis et al. [9] . They report a new poly(lactic acid) (PLA)-based drug delivery system in which the cationic chemotherapeutic drug doxorubicin was adsorbed via ionic interactions.
The hydrolysis of long-chain triglycerides such as olive oil and the synthesis reactions such as biodiesel production, lipid modification and production of different kind of drugs such as prostaglandins and non-steroidal anti-inflammatories make it attractive to improve and test the catalytic properties of lipases. For this, Rivera et al. [10] successfully cloned CpLip1 lipase from Carica papaya into pGAPZ_B plasmid and functionally expressed for the first time using P. pastoris as expression system.
The modification and functionalization of wood surfaces for increasing the hydrophobicity have been also a subject of research. A new approach for wood functionalization is described by the group of Guebitz [11] . They mechanistically investigate for the first time chemo-enzymatic and enzymatic coupling of fatty acids onto lignin model substrates. They demonstrate the ability of laccase to mediate hydrophobization of wood veneers.
Different works presented in this special issue are good examples of the recent developments in medical and pharmacological areas. The surface of urinary catheters composed of polydimethylsiloxane (PDMS) was functionalized with antibacterial aminocellulose nanospheres (ACNSs) using the epoxy/amine grafting chemistry [12] . The silicone surface decorated with these NSs demonstrated efficient inhibition of E. coli biofilms, reducing the total biomass when compared with pristine silicone material. As the authors established, the functionalization of silicone-based materials with ACNSs are promising potential platforms for the prevention of biofilm-associated infections caused by E. coli. The role of cyclodextrines (CD) as inclusion complexes was evaluated for fibromialgy treatment by complexation with a steroidal acetylated-sapogenin, hecogenin acetate (HA) [13] . The aim was to improve the anti-hyperalgesic effect of HA in a non-inflammatory animal model of musculoskeletal pain (considered to be a suitable animal model for FM), evaluating its effectiveness by examining its effect on substance P (SP) in the spinal cord, and its influence on the opioid system. Their findings suggest that CD can improve the anti-hyperalgesic effect of HA in an animal model of musculoskeletal pain.
A review article presenting a summary of the progresses on the surface engineering of naturally produced particles is also included [14] . The concept underlying this surface engineering as well as the fundamentals of the synthesis and recovery of surface-engineered particles are addressed. The authors highlight the surface engineering aspects that will facilitate further development of these nanoparticles for future applications.
The exploitation of polymers production was assessed and described in the last two papers of this special section. Blunt et al. optimized the conditions of oxidative synthesis of medium chain length polyhydroxyalkanoate from fatty acids [15] . Yim et al. developed a new type of eco-friendly and sustainable fabric by using tea as nitrogen source for bacterial cellulose production [16] .
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